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(54) PRODUCTION OF UQUID CRYSTAL DISPLAY ELEMENT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal element with which the 
formation of spacers in a manner as to avoid to be adjacent to electrodes with fine 
pitches is made possible and the embodiment of a good display grade with excellent 
impact resistance is possible by a simpler process for production. 
SOLUTION: The plural electrodes 22 having translucency are formed in a stripe form 
on one surface of an insulating substrate 21 having translucency. Light shielding layers 
23 are so formed that these layers are adjacent to the ends in the short side direction 
of the respective electrodes 22 or at least partly overlap on the ends in the short side 
direction of the respective electrodes 22 when viewed from the normal direction of the 
insulating substrate 21. The insulating substrate 21 is irradiated with light from the rear 
surface side thereof by acting the light shielding layers 23 and the photomask 24 as a 
mask, by which the spacers 27 are self-aligned to the light shielding layers 23 and are 
formed. 
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[0053] ±ie«aijgs2 s zm&LLitmz. mm 

2 9 ffi|SlM2 9tt> M;U£, SiO £#f;frjgi 

trvn-htt x X7'j->ep8ifi£, S>SUio-;ua- 

[0 0 54] ]il±«0X^t=J:->T, 01 (c){c^^?g 
S«^S^*J(t5a^2 0 0>f«g*^T-r^. 3rfc, 
X^-lf£#&£L5:lMra<Og1R, -ttek>*>n$\mslt L 
T^S«6 0»COV^T<4. lfcl£tt&tR6 1<50±C mi 
<7>mm22. J63t«2 3, ffi««2 8. fcit^ffi[SjK2 

8, fc«fcl^fi&6 9£|iI&^j£-r.S,„ S&Stl£6 
8<i^{c«k^Tii«^-r&Ci:*^rtgT*>l>. 
±IE«*K6 Qm<W&%mii. lajH ( c ) tfTfrtWmm 
IzimtlX^^^KMzmxkZtlX^^tf, &R2 0 
fflcoi63KJS 2 3 1 MfteKIt & i b **T' § 5 . 
[0 0 5 5] SriS, SS2 0C^^tli, HEW: J: 3 
fc1WH*»6*tBIW , L'CX-^— 9-2 7 SrJ&fc-f 

[0056] «tttc. JJELfcXHfcJ: ^Tf^SSL-^S 



«2 0*5«tV6 0Sr^-;l^[i|6 4TftSO^t.-^tt. * 
^ISIP«Cc»g B e B 6 5t&X-tZ>Zbl,zj; 9. ( c ) (z 

[0057] ULhW i ^ fcr, *^JfiCD^S 1 £{fc&i&H 
01 (b) *»t^*>*J:3(=. mm.20 

<w&m£mwi2 lmsiz&wx. wm2 2t5xv^em 

2 3W-rtli>tiWf&.2tlZt.vZ^ttl,z^ aRggfjs 
•frTtttSSTX^— 9-2 7*igJt^itTV->S. X^ 

— v-2 7cr)mmiztnf&^m2 2<r)$mi±. myt!§2 3 

lz£9m*>tlZ\^. ZtHZX*). .Ic93£&2 0$-t>d 

vmfonzLti^n -/i-y^m^t^zx vmms 

t>fi s ±t J S*i-^A'<.—*2 7cOiSfil* I jE3tJi 2 3 0 

[0 0 5 8] sfcfc. ±Et/iSji*^(i» ®S2 2fcJ: 
I«g3\yi2 32:mt^tt^. 7*h-?A?2 4Z®m 
^:*> J tfLZWm£ffi.2 1 <7)S®0B*><o3K$-RS«-r&i 
fcl=J: 0 , So^t*tafflli§M2 7 ' S:Si^«t®3fe$-t*- 

4t±, 3KSriJl3te-rsgP^ ^fii2 2<5O«IJ:0t>m*H= 
m< . 5fi3til2 3Sr^-^®J: 0 t'hS^lIfcJtoJ: 3 

[0059] X^-f2 7 ^JFML^rV^^Ji^ 
* h-7X^ 2 4j>Smi^3l£«2 3t «fc O^tCjg^^ 

rv?m*7 * hWt LTf^M?*^. J; o 

TX'WQTqm%®mtt®vmmt,zm?hfflif)tf>j?%^b 

[0 0 60] ^rfe. *«2 0*>J:tX6 0O^ttciiA-r 

£?&p B 6 5 1 . mm&mgMsmszm^ti&. 

x^-- 9-2 7ti:->T2«3SS*5|6i±3.iirv^C:t(c 
£9. 3SIS^ttfg H l* 5 ^}'l-mci3V^i^X.#.5:3EB5 
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«-r s r t § & & * » $ %>mzm-?z . 
[0061] cmm<mu2 : xftpmm&iz&hmio 

coo62] ^mcmmiz&zmimtmTii. ot 

-r*. uiT-a. jrm2iz£-?x{mztitzmm2Q£ 
jBv>6»»vvtas/<c4. mmLtz$m<mmix'ii. 
x^-wtmt ixm&tmsimm^titf. &r 
xn. fScmz&tt^?m®mzj:->xA'<--*zm 
m^-^umi,z^xwm-t . 

[00 63] *-f, 07 (a) tZTrrfZolz, mk2\,z 
£'>XimLfi:mm,2 0crmwtz. m%.&.t:fttt^ 

mmmsi' t. mi?? hui^xb52ti, *e 

«ffcSi!\ «^ttSS2 1C0S®Mtw7*h-7^^2 4 

[0 0 64] mz. mm (b) c^-ri^c -x.-/^>- 

^=J:')7*M^>-'Xh5 2cO^BiftfSf$-^*L, ggv* 
T. ISJH (c ) tz^i-^dtz^ m&lt:y* b^i^xb 

5 2Z-?X7kLXGm®fl%5 1' &X.y*-V^Lfct£ 
C 7*hl'i^h5 2£iHj!£3-&,ri:k:J:9> IrIS 
( d ) IZ^-fX o 89*tt£«2 1 Ci>VvC«ffi2 2 

eS^r^-y-T. X^— 9"5 1 ZMiS.-tZZb&X'ZZ. 
Zeis. ±ieo^PSSIg5 1 ' t LTJ±. st?!M 5 

[00 6 5] CICOM. X^--^5 l±tia^L^V>*t|fiI 

07 ( c ) IZTFi-XdZtm. -fttttX^-y 
5 1±t,Z7^bU>'Xb5 2im^X^^mX\ *f|6j 

[0066] tLhcoi ? *5 1 Ji. 

B^L3tns6<?>je©i t=j3ft^x^-if2 7 tmmiz^ 

i&%M23lz&E.m&LXBl&ZilXt5*). X^<-V5 

1 c± &m&<nmm<r>3Uv*?x4 v+^rwa&mmz 

XhmiFXshlt. Z\<7)&%M2 3t,Zjt->xm.iotl. M£h 

t^Sfi^JS 1 1 7* h-?x^24<i^<i: 

t^6i2 2(ciJV>T3g3(£«2 3tCi OjgftSft&V^ 

^^mmz^^tz-^^z: ttfx-z. &iz, m.® 



2 2coe y^f- imjmd&stets^xh. ^—9-510 
[0067] tzmmmms 3 *^c7)Hitc«i.ffi<o 

[0068] *^ttc0}B®t=«5?«fi^3!l^{i:. msl 

Lfcmmco&m 1 t=fcv vckbh tt^nm 1 $:v > l 4 
t^s. ;;tii. Bufetfo*«2tcioT^s§^s 

[0069] ^-T, g&2 0(^^- 

mdte>«at 1 -eiftHj Lttmz i *) . je^ji 2 8 is 

J:t^El*]K2 9 2:^-tS. <K^, S«6 0Sr±|^M 
2 0 S-frTIfi 0 ^-tir^ . 
[0070] *C2. 08 ( a ) Ic^fJ: 3 fc, 
6 4l:^LTfiS , 5-S-i?-«i-3 , iS«2 0t5j:t^6 OtfDfSIl® 

Jffiaffl«ft6 6 t*fi^ttfi9aiKrffi{*:6 7 k<?)&£ 
IfoZmAL. S«2 0tfOlfffl)H{C7*hVX^2 4?r{i 

[0071] £0^* s ( b ) fcitf ( c ) l^-f 
J: 3 3t* { M^$iX7tgB»c^a-^|t^liBfnB«s6 7 

3SB&Offl:^a5fl-^i¥ Lffi^i i: let 0 , 3bWH»«f #ufe 

<t0. 1^0 (d) C*ti?C, S^20t 60t^5 
OKS^-SidC 1-5, S«20ffi9<^^22t>J: 
l^i©^2 3^tTiB^^$-^«!gr. 

[0072] JJLhcT) J: 5 ±Ml<0$m<7)&&2 
JR^^^-li. — ^£0S«2 0*5^1X6 0^1,5 O-g* 
■frJt^t, ^fflfig%6 6 t3tS-&tttSfllMfg*6 7 1 

z&sifzijcozmmiguz&Ai. wi5i.2Qcrmmmfr 

t>?* b~?X9 2 4 Srffl^T^S-.^iWS C 4: C= «t 0 s 
±ie3tm^tttSI3§frlBf*:6 7 SriMiRMCCS^S-tfT^ 
—9-6 7' ^«-r^*S(CJ:oTigJt§iiS. 
[00 7 33 ±I£7? m?2 4ll X^.— 1>-6 7' 
5-Jgfig-r^^gP»J^h^S«S: , ^? ? h 2 4 t 

iS^2 3 fc^-^r< t ^-^rtioTSd J: 3^^c 
i:-m<fS^. dixtCtO. mfii2 2te<J:^)g^2 3 

OTlB#:6 7Sr3Km^*l,£i:tJ:0. SS^3^lfiS22 

[0074] ±fEO*ffiT-(±. SS2 0fcJ:J/6 
0 comzWi&$&A Ltzmizx^-V6 7 1 $r^ffi^^> 
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o%&#.X'X'<-V>S:Bl&.'r&Zbi>X'Z$>. o^o. 

[0075] iMwmLitftMjmmfr e 1 1 lxi±. 

VH^Si-Zm^&Zb&T^Z,. (UKUon 

v-yyfc. ftizy •ymft'v&mfci.tzmBizmAb tx 

JBwcfcjSu,*. £0>J:3Sr*ffik L/Ctt, Witf, 2. 
2. 3. 4. 4, 4 -^t70D/f;M^? 0 1 — 
h^*mf& Z b 5 . . VJil.tzWVziSfrf- 

Lxm\^xi>&\^. $tz* ±^L^^y-7-tc &miz 

[00 76] 

iz&fc-tZb&tz. Jbie^S£O^Stc*fLTiMfRW^. 
21^ri6lWiggRtc^-rs J: o tz. hh^t^£< b l>* 

mim^-thmixnb, ±fdmm£mz&\,->x±sz 
wtmvBtfiz titemtzimimmmm m 2 

£v±m^M££r>xm£Zix&®ttmur>ftm{m. 
mm&zwtzit&msjMb. ftmt&mmmcoim 

-If b -t SSS4 XfS b iristt Z b Zim b T & . 
[0 0 77] ZtilzX*). l£ti!M%:3&rsift?tziblz®L 

ffi% e •/ -i-vwmwm! htix^z m^wm^-iza^ % 
cmmwizr(i\±.zitz>zbtf*imb%:z>. a/s. mm 



[0078] u<«i. j; K>®%*w&znizi o . est 
m&Th z b t>**imb &s t k» a aa*^-*-* . 

[0079] ft*B2<0||Wfc:«SiRa^»^<i«Kai 

mmiZ^rt&mmMmn-jTcowtz. 

1 XSk . ±s5Jlffl&mz&te^XMm%MtfBf&.tS 

tiKmtzmM&m®mmmm'?hm2j:mb. ±ie 

zmxnb. in&mtmmcomj owiz. 'j?%<b 
t^istcfc v ^xiMs&xmizx-o zmytztizi wft* 
mittz>7*h-?A7t:te.mLxmitL. ±Mi?*hu 

SAX Kffifc*JV>T±E7 * h VX^fc £V±Em%ffi<V 
^TtHzX ~>x feifetSii^v^^S^^-ti-smx 

^tmiSliffiS:^-1>-i:-rs^5 Xgk ttittZ b 
[0080] ZtHzX 0 » iffiBiH^r^S-fi 1 o tMzW. 

trjEiiCcx^-if S-^-f h Z b *<Tf . m&smm? 
<Offim&&ifa±$1t&Zbtf*JffibZc2>. ©fii 

[0081] i O^^SSitX^tcJ: 0 . m 

mm-hzbirtsmbKzb^omkzm-th. 
[0082] ft*JS3 comiizfczmgB&iimTnwk 
umi. mtmzirr&mm&tiico--j]CDmiz. mt 
nztt-t&miiLcrtmmzx y-y-t ymzBfc-t&bX 
tz. iMZtiL&commzjctLXMiKmz, jtfe«M*f±s« 
<nmajT$ifrt>Mfzig>-&tz, ^mommirmcom^irz 

comiUjfiiffissiSibm'tciXoiz. jg^Jis-ffM-rs^ 

tiWmtzftttoZitX , Wl*I^5:E)rffi^HSr*tT 
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[00 83] ZtilzX*). 7Sfflm%&Fi*ffofi:»bt l zWi 

izimtzx^-y- imfctt zttfx-z. mshwam? 
jmi Lxx^--v<r>Btf&fflm2tih!m 

[0084] iO«#^rSSi§XSKJ:'), it 

[0085] If 4 Ol&Bgt-^^JKa^^^oSSat 

^^ H m^?$r mBrf& z t s t mz % mm* 

^oXj&tr&m-r zz to*?* s . 

[0086] z(D!&&. Bswttewi.. immzm* 

[0®cofS**Uiaa] 

[01 ] mm ( a ) =5r^L ( c ) «L ^S&BJJO^iSfeWif. 
[02 ] PI0 ( a ) ^r^L ( e ) ii^ ±IB?SS^ST 

[03 ] iii0 ( a ) ( c ) immmcomm 
iz^&tmemt ^mm-^TM^-m^-tmrnrnx- 

[03] 




[04 ] P10 ( a ) =&^L ( c ) Ji, ^SttSlgwatffi 

[05] R0 ( a) (d) Ji, fgtHifflgOfiM 

|ffiB0-C;b2>. 

[06 ] 110 ( a ) =5rl%L ( d ) Ji, l£tiH4S8C<753cB 
BrTB0T£>&. 

[07 ] R0 ( a ) ( d ) *mi<?mmiz& 
&m<mmtLxnm£im^¥cr>imm&z. ntcm 
^mnmizm&mz^-tffimmx'fo & . 

[08 ] I10 ( a ) 3:V>L ( d ) #f&HJ!c7>2gjfefc;Gg 

±^rigJ§X^fHt«3W(^-riSfH0T-ft S . 
[09 ] |3)0 ( a ) =5rt*L ( c Hi. 

x-bh. 

[010] PI0 (a) (b)Ji % 

i. o izx^l— ^zmm-zmmmtt-mmmx' 
[fif^iftHfn 

20 s« 

2 1 mmMM 

2 2 
2 3 

2 4 7*h7^ (3iyi*J^S) 

2 7 X*— 9" 

2 7 * SftttfftHIMBM (ftSttttSfHIBi ) 



[01 0] 
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mi] [B2] 




\ 

30 



[06] 
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[07] 
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